All species classified in the genera Ptychogaster Corda and Ceriornyces Corda have been studied. Ptychogaster is now restricted to anamorphs of Postia (Bull. : Fr.) Singer. Sporotrichopsis Stalpers is described for the anamorph of Abortiporus biennis Fr. and Caeruleornyces Stalpers to accomodate Sporotrichum azureurn Arx. An annotated check-list of all species ever classified in Ptychogaster and Ceriornyces is given.
Clamps often with a central hole, regularly sprouting to form a hypha. Conidiogenous hyphae indiscrete, branched, often from clamps, about 2 Jlm wide, typically slightly swollen at the apex, with a clamp at some distance from the swelling. During conidiogenesis a simple septum is layed down at the base of the swelling or if the swelling is indistinct or absent, at some distance above the last clamp. The wall between the clamp and the simple septum disintegrates and the conidium is liberated. Sometimes another simple septum is formed at the basal and/or more rarely at the apical part of the conidium; the cytoplasm then withdraws to the largest cell, which then functions as (secondary) conidium. Conidia also formed in botryose clusters and then often only terminal. Conidia when young thin-walled, ellipsoid to cylindrical sometimes angular, when mature rounding off and becoming thick-walled and coloured. After liberation the conidium may become more rounded and more thick-walled, which often goes with a reduction of the maximum size. Crystals present, bip yramidal or prismatic. Growth rate very slow to moderate, 2-35 mm radius in two weeks. Reaction on laccase negative. All species accepted here in Ptychogaster have teleomorphs in Postia , which are characterized by a soft, effused to effused-reflexed or flabelliform basidiomes, a monomitic hypha! system with thin-to slightly to distinctly (e.g. P floriformis) thick-walled hyphae with clamps, some with small crystals, relatively small, narrowly ellipsoid to subcylindrical spores, a brown rot and occurrence on gymnosperms (with a strong preference for Pinaceae), on which they are saprophytic or mildly parasitic, especially on roots. All species have a bitter taste (sometimes registration takes up to 30 sec.). Brown to even Snuff Brown. Margin appressed to raised, rather dense. Marginal hyphae hyaline, thin-walled, (1 -)1.5-5(-6.5) 11m wide, with clamps. Clamps abrupt, often sprouting. Septa sometimes ampullate. Branching equivalent or inequivalent, especially at the narrowest and the widest hyphae, normally from or opposite clamps. Aerial hyphae hyaline, thin-walled, (1-) 1.5--4(-5) IJ.m, with clamps. some with small crystals. Clamps often sprouting. Some hyphae strongly staining in Cotton Blue, suggesting gloeoplerous hyphae. Submerged hyphae hyaline, thin to somewhat thick-walled, 2-5(-6.5) 11m wide, often with ampullate septa. Conidia pink in mass, thin-to minutely thick-walled (wall and to a lesser degree cytoplasm strongly cyanophilous, thus easily suggesting a slightly thickened wall), ellipsoid to subcylindrical, sometimes triangular, (4.5-)5-8(-10) x (2.5-)3--4.51J.m. Growth rate: 30--39 mm radius in 14 days . Reverse unchanged. Reaction with a-naphthol negative, with p-cresol positi e. Odour absent or insignificant.
Key to the species of
Pfloriformis in nature is flabellate, often with several pilei originating from a common base.
The colour is reported as white to cream-coloured or greyish, but some may have a rosy tinge. Conidia are often, but not necessarily present. In nature they are reported to be slightly smaller than in culture, viz. 4--6.5 x 3--4.3 11m (Ryvarden & Gilbertson 1994) . The species is also found on timber, where it generally produces conidia in pink hemispherical conidiomata and assumes a pink hue . Molecular studies are necessary for a better understanding of this complex.
Postia guttulata (Peck) Jiilich - Fig. 3 Colony powdery to low cottony, locally slightly plumose, whitish when young, becoming A ellaneous to Wood Brown. Margin appressed, rather dense. Marginal and aerial hyphae hyaline, thinwalled, 2-6 11m wide, with clamps. Clamps often sprouting. Some hyphae strongly staining in Cotton Blue, suggesting gloeoplerous hyphae. Conidia ochraceous to pale brown in mass, ellipsoid to subcylindrical, 4.5-7(-7.5) x 2.5--4.5(-5) !lm. Colonies powdery, becoming Sayal Brown, Ochraceous Tawny, Buckthorn Brown, Cinnamon Buff or Clay Color. Margin narrow, hyaline, hyphae rather dense. Marginal and aerial hyphae hyaline, thin-walled, 1.5-6(-6.5) 11m wide, with clamps. Clamps often sprouting. Arthroconidia in chains, originating from contracting cytoplasm which forms a new wall and thus becoming separated by empty hypha! parts that contain a clamped septum. Conidia ellipsoid, brownish in mass, thick-walled, (5 .5-)6.5-8.5(-10) x 3.5-51J.m. Chlamydospores present in submerged mycelium, intercalary, ellipsoid, 7-16 x 4--9 11m. Crystals present, both cubical and elongate. Growth rate: 12-25 mm radius in ChA, significantly less on MEA. Reactions on laccase and tyrosinase negative.
The species is common in nature as a root parasite of preferably Picea, but also of Pinus , on which it forms pustulate conidiomata; the poroid state is usually absent. However, either this species or a close relative with slightly smaller conidia is also found on poles of fences , where it may cause considerable damage.
When young the conidia are thin-walled and narrowly ellipsoid to sometimes cylindrical, clearly revealing their arthroconidial nature. When maturing, the conidium rounds off and becomes more thick-walled, thus decreasing in length and increasing in width. For these reasons conidial measurements of cultures tend to be longer than those on the natural substrate, reports varying from 4.5-7 x 3.5-4.5 Jlm (Jahn, 1970) to 5-10 x 3.5-7 Jlm (Ryvarden & Gilbertson 1994) .
Multiporus chlamydoformans 0. & R. Falck (1937) was collected on timber directly below a leaky roof. It produced a white to yellowish white soft fleshy poroid resupinate basidiome, with fibrous structures, hyphae up to 7 Jlm wide and ellipsoid spores, 5 x 3-3.5 Jlm. On agar and on sterile woodblocks a brown Ptychogaster form was produced, besides cushion-shaped structures in which both basidia and conidia were formed. The conidia were given as ellipsoid to nearly cylindrical, 10-15 x 9-12 J..lm. Type material is not extant, but the description points strongly to Postia ptychogaster. However, the dimensions for the conidia are too large, even considering that the measurements by Colonies at first downy to low cottony, becoming farinaceous, whitish to cream coloured, becoming yellowish or pale ochraceous, Light Buff or Pinkish Buff, finally more yellowish to pale brown. Margin narrow, hyaline, hyphae rather dense. Marginal and aerial hyphae hyaline, thinwalled, 1.5-6(-8) Jlm wide, with clamps. Clamps abrupt, often sprouting. Arthroconidia in chains, originating from contracting cytoplasm which forms a new wall and thus becoming separated by empty hyphal parts that contain a clamped septum. Conidia ellipsoid, yellowish in mass, thick-walled, 4.5-7(-8.5) x 3.5-5 Jlm. Crystals present, both cubical and elongate. Growth rate: 2-25 mm radius in ChA, significantly less on MEA. Reactions on laccase and tyrosinase negative.
Oligoporus friesii 0 . & R. Falck (1937) was (invalidly) described as a resupinate, whitish to cream-coloured poroid fungus with cream-coloured chlamydospores which become light brown (tobacco brown) with age. Falck and Falck (1937) In general, references in the literature and herbarium material can only be considered as referring to this complex. Conidia ( chlamydospores) have been reported for material under any of these names. b. The Postia floriformis-guttulata complex consists of species with sessile, effused-reflexed to flabelliform or laterally substipitate basidiomes which may be imbricate. The spores are slightly smaller than in the P cerifluus complex, and gloeoplerous hyphae are reported for both species; they are also occasionally present in culture. P guttulata can be recognized by the fusiform cystidioles and the buff to brownish pileus surface which is often studded with small pits; the tubes may have a greenish tinge. P jloriformis is smaller and generally described as whitish, becoming straw-coloured. However, material with a slightly pinkish tinge, and occurring on very rotten wood of Picea is also with some doubt referred to this species, following Bourdot & Galzin (1928) . The anamorph of the latter taxon is Ptychogaster rubescens. The reference of von Arx (1973) , followed by Stalpers (1978) pink. Aerial generative hyphae hyaline, thinwalled, 1.5-6(-7.5) f.lm wide, with clamps. Thickwalled hyphae hyaline, branched, 1-2.5 f.lm wide, without septa and clamps. Gloeocystidia or gloeoplerous hyphae present, contents strongly staining, clavate or irregular, up to 7.5 f.lm wide. Conidiophores hyaline, thin-walled, racemosely branched from clamp connections. Conidia terminal, thick-walled, globose to subglobose, 6-12(-14) x 5-11(-12) f.lill. Growth rate: 50-75 mmradius in 2 weeks. Reaction on laccase positive.
Abortiporus Murrill The anamorph of Abortiporus biennis is not closely related to
Anamorphs of two other aphyllophoraceous fungi seem to belong here as well: (Fig. 7) . It differs in the absence of the rather narrow, thick-walled hyphae, a slower growth rate (up to 25 mm radius in 2 weeks), a cottony to plumose mat and a Pale Orange Yellow to Light Buff effused, smooth basidiome. The conidiophores are hardly branched and the conidia are terminal, thick-walled, globose to ellipsoid, 6-11 x 5.2-8 f.lm .
Granulobasidium vellereum (Ellis & Cragin) Jiilich
2. Cymatoderma pallens Berthet & Boidin (Berthet & Boidin 1966) . Conidiome resupinate, effused, farinaceous to felty and rather tough, Warm Buff (pale ochraceous). Conidiome surface even, but poroid teleomorph may be present. Hypha! system monomitic. Hyphae hyaline, with thin to usually thickened walls, 1.5-3 f.tm wide, septate, without clamps. Conidiophores indiscrete, erect, hyaline, thin-walled but becoming thick-walled during development, 3-4.5 flm wide, arising from thickwalled hyphae. Conidia thallic, in simple or branched chains, the younger apical ones hyaline and thin-walled, the older, basal conidia becoming thick-walled. The thickening process continues after liberation. Conidia typically subglobose to ellipsoid, (6-)8-12(-15) x (6-)6.5-8 ( -9) Jlm, but sometimes nearly cylindrical, 10-21 x 4-5.5 f.tm, often with granulose contents. The separation process seems to be schizo lytic, there are no sterile cells between the conidia.
The connected basidiome is annual, effused to rarely narrowly pileate, up to 5 mm thick. Hymenial surface Light Ochraceous Buff to Ochraceous Buff, poroid, 3-5 pores/mm. Pores regular, dissepiments often somewhat lacerate. Trama Maize Yellow to Pale Orange Yellow, rather soft. Hypha! system monomitic. Tramal hyphae hyaline, thick-walled, 2.5-4(-4.5) f.tm wide, septate, without clamps. Subhymenial hyphae hyaline, thin-to slightly thick-walled, 1.5-3 fJ.m wide. Chlamydospores may be present in the trama, often single, Cystidia developing in the trama, clavate and strongly cyanophilous when young, becoming distinctly capitate and there 3.5-6 f.tm wide, excreting material over a distance of 10-20 fJ.m or more, sometimes amorphous, but usually as coarse crystals. Subhymenium practically absent. Basidia short cylindrical to pedunculate, 9-14 x 4.5-5.5 fJ.m. Spores hyaline, thin-walled, subglobose to broadly ellipsoid, ventrically slightly depressed, 3.5-4.5(-5.5) x (2.2-)2.5-2.8(-3.2) flm, not amyloid, not dextrinoid. On living or dead wood of angiosperms, known from Acer, Aesculus, Populus, Salix, Ulmus. There is also a single record from Pinus.
Discussion: The description is mainly based on European material of Oxyporus abducens, but the type specimen of Ptychogaster e.ffusus fits well. The material falls apart into two groups : those on Salix and Populus with relatively large spores, 4-5.5 x 2.6-3.2 fJ.m, and on other substrates with spores 3.5-4.5 x (2.2-)2.5-2.8 fJ.m. Material described by Patouillard (1890) as Poria mollusca Pers., collected from Salix, is also this species.
Ganodermatales
Ganoderma species have been repeatedly recorded to form internal chlamydospores, often called 'gasterospores'. Under special circumstances, for example a period of drought after formation of a basidiome initial, probably a number of species can produce a chlamydosporic stage, but only a few species do this regularly. a. Species also known to produce chlamydospores in culture: G. colossus (Fr.) C.F. Baker, which produces large chlamydospores with spines or sometimes ridges, 16-21 f.tm diam. There are also a number of records for G. resinaceum ; these may actually concern various species, although G. resinaceum can form chlamydospores in culture. All chlamydosporic species of Ganoderma seem to have a hymenoderm pileus crust.
Hymenochaetales
One member of the Hymenochaetaceae repeatedly forms a Ptychogaster anamorph in nature, and a few others at least form abundant chlamydospores in culture.
Inonotus rickii (Pat.) D.A. Reid Anamorph: Ptychogaster cubensis Pat. (Fig. 1 0) . Syn.: P lucidus Lloyd
The conidiome consists of rather soft, fibrous material, that locally is converted into a reddish brown powdery mass. It is xanthochroic (purplish in KOH) . The hyphae are hyaline to yellowish, thin-to somewhat thick-walled, up to -8( -1 0) J.Lm wide, without clamps. Chlamydospores globose to ellipsoid, brown, 10-20(-30) x 8-12.5 J.Lm, thick-to very thick-walled (up to 4J.Lm). Setal hyphae rare to common, subhyaline to brown, acute to rather blunt, up to 300 x 8 J.Lm, thick-walled.
Lloyd 's material of P lucidus belongs here, despite Lloyd 's identification as Polyporus (Ganoderma) lucidus. P fici Pat. deviates in several respects. The type material shows only rarely setal hyphae, while these are abundant (and more thick-walled) in the type of P cubensis. The chlamydospores of P fici are more ellipsoid ( 14-20( -30) x 8.5-11 ( -13) J.Lm) than those of P cubensis and P lucidus and the species is collected in Africa, while the other two are from tropical South America.
Phellinus bambusinus Pat. (Fig. 9) schizo lytic conidia in chains, which show a basipetal development: the apical conidia are the largest, while the basal ones are distinctly arthric, cubical to cylindrical. Mature conidia are subhyaline to brownish, globose to broadly ellipsoid, 8-14 x 7-9 11m, rather thin-walled. For this species the name Ptychogaster ferruginosus Pat. was cited on the label of the type, but I could not locate a protologue for this name.
Hymenochaete rubiginosa (Dicks. : Fr.) Lev. (Fig. 11) produces setal hyphae and abundant chlamydospores in culture (mainly terminal, globose to broadly ellipsoid, thick-walled, brown, 8-13 x 6.5-11 11m). Such a state is not yet known in nature.
Sporotrichum azureum Wright & Arx (von Arx 1973 ) is a later (and thus illegitimate) homonym of S. azureum Link ( 1809), which is identical with Terana coerulea (Lamarck : Fr.) Kuntze (Stalpers 1984) . There is no anamorph genus name available to accomodate this taxon.
Caeruleomyces gen. nov. Colonia ochraceo-brunnea in tenebris, caerulescens in lucis. Hyphae hyalinae, tenui-tunicatae, fibulatae . Hyphae laterales dendriticae presentes, 1-2 11m diam. Conidiophorae indiscretae. Conidia terminales, tenui-tunicatae, ellipsoidea vel pyriformia.
Species typica: Caeruleomyces verae Stalpers.
Colonies ochraceous brown when grown in the dark, becoming blue in the light. Hyphae hyaline, thin-walled, with clamps. Dendritic lateral hyphae present, 1-2 11m wide. Conidiophores indiscrete. Conidia terminal, thin-walled, ellipsoid to pyriform.
Caeruleomyces verae Stalpers, nom. nov. for Sporotrichum azureum Wright & Arx in Arx, Persoonia 7: 127, 1973, nonS. azureum Link. The name is in honour of Vera Holubova-Jechova, who initiated a search for the teleomorph of this species, which was interrupted by her untimely death.
Colony appressed, hyaline at first, becoming downy, then farinaceous to velvety. Colour becoming Parula Blue, Delft Blue, Orient Blue or Tyrian Blue, in KOH Dull Violet-Blue to Dusky Dull Violet-Blue. When grown in the dark the colour becomes yellowish brown, assuming bluish tinges within one hour in the light. Margin appressed, hyaline. Marginal hyphae hyaline, thinwalled, 1-2.5(-3) 11m wide, with prominent clamps. Dendritically branched hyphae distinct, with basal clamp, branchlets 1-1 .5( -1.8) 11m wide. Aerial hyphae hyaline, thin-walled, 1.5-3 11m wide, with clamps. Clamps not sprouting. Conidiophores indiscrete, hyaline, thin-walled, branched, each branch producing a terminal conidium. Conidia hyaline to pale yellowish or pale bluish, thin-walled, smooth, pyriform to ellipsoid, sometimes irregular to even subcylindrical, (7-) 8.5-16(-21) x 4.5-8flm. Some arthroconidiamay also be present in older parts. Only growing on acidified media (ChA). Reaction on laccase positive, no delayed reaction.
In nature very thick-walled chlamydospores may also be present, globose to subglobose, 15-20 x 12-l8flm, walls up to 3.5flm thick. Conidia may also be somewhat different, ellipsoid, 10-15 X 6--JO flm. (Stalpers 1978) .
Check-list of
C. bogoriensis Holterm., Mykologische Untersuchungen aus den Tropen, p. 98. 1998 . Donk (1962 (Stalpers & Vlug 1983). C. incomptus Sacc., Bull. Soc. mycol. Fr. 5: 115.
1889. The type specimen (no 3501, leg.: 24-IV-1889, PAD) is subglobose, 6-9 em diam. and 4.5-6 em high, white when fresh, but now ochraceous yellow, smooth, suberose-woody, with brown interior. In section incomplete pores are present, 3-4/mm. Hypha! system is monomitic. Hyphae 2-4 j..lm wide, often swollen at the septa, without clamps. Setae or setal hyphae absent. Gloeoplerous hyphae present, up to 7 m wide, with resinous contents. There are many basidiospores, subglobose to ellipsoid, (5 .5-)6.5-8.5(-9) x 5.5-6.5 j..lm. The type material from Cameroon contains a species of Thelephora, which encrusts a branch over 15 em and also forms flabellate pilei. Basidiome is soft fleshy. Pileus surface is black to greyish black, even, somewhat fibrillose . Hymenial surface even, locally rimose, brown to blackish. Subicular hyphae hyaline to brown, thin-to thick-walled, 3-4.5 j..lm wide, with clamps. Subhymenial hyphae hyaline, thin-to slightly thick-walled, 3.5-5.5(-6) j..lm wide, with clamps. Basidia clavate, 55-120 x 8-12 j..lm, cyanescent in KOH, with a basal clamp. Spores brown, globose to subglobose, echinulate to aculeate, 9.5-13 x 9-11 j..lm, with large apiculus, spines up to 1(-1.5) j..lm long. The species is Thelephora atra Weinm.
P nodulosus Pat., Bull. Soc. mycol. Fr. 34: 198. 1920 . Type not seen. The material (Bakerno 4385) was collected in the Philippines, where it grew on rotten wood. It consisted of nearly hemispherical
